To present a new low-cost high fidelity bench model of cryopreserved trachea that can be used to learn surgical skills from medical students to cardiothoracic surgery fellows. METHODS: Ten tracheas were harvested from ten non-trachea related research dogs at the moment of euthanasia. Each trachea was trimmed in six or seven rings segments. They were cryopreserved and stored during 60 days. The day programmed for surgical skills practice, they were thawed to room temperature. RESULTS: Forty segments have been used. After defrosting, all the segments kept their normal anatomic shape and structural integrity. Two incisions were made on every tracheal segment and sutured with running or separate stitches with 5-0 polypropilene. There were no complications such as cartilage ruptures, neither tears on the mucosae, the cartilages nor the membranous posterior membrane. CONCLUSIONS: The cryopreserved trachea is a high fidelity, practical, reproducible, portable, low-cost bench model. It allows cardiothoracic fellows to learn how to handle a trachea, as well as to perfect their surgical and suture abilities before applying them on a real patient's trachea. Key words: Trachea. Cryopreservation. Learning. Dogs. RESUMO OBJETIVO: Apresentar novo modelo de traquéia criopreservada de baixo custo e alta fidelidade que pode ser usado tanto por estudantes de medicina como por cirurgiões cardiotorácicos no aprendizado e desenvolvimento de suas habilidades cirúrgicas. MÉTODOS: Foram coletados amostras de dez traquéias de dez cães utilizados para pesquisa após a eutanásia. Cada segmento de traquéia foi dividida em seis ou sete anéis, criopreservadas e armazenadas durante 60 dias. No dia programado para a prática cirúrgica os segmentos foram descongelados a temperatura ambiente. RESULTADOS: Foram utilizados 40 segmentos no estudo. Após o descongelamento todos os segmentos mantiveram sua forma anatômica e sua integridade estrutural. Foram realizadas duas incisões em cada segmento traqueal que foram suturadas em padrão continuo ou com pontos separados utilizando sutura de polipropileno 5-0. Não houve nenhuma complicação como a ruptura da cartilagem, rasgos na mucosa, cartilagem ou na membrana membranosa posterior. CONCLUSÕES: O modelo de traquéia criopreservada é altamente fidedigno, prático, reproduzível, portátil e de baixo custo. Permite que os cirurgiões cardiotorácicos aprendam como manipular a traquéia, assim como aperfeiçoar suas habilidades cirúrgicas antes de sua aplicação em traquéias de pacientes reais. Descritores: Traquéia. Criopreservação. Aprendizagem. Cães. -Vega A et al. 
Introduction
Traditionally, all the surgical trainees learn in real operative settings, on real patients. Nevertheless, ethical issues about teaching and learning on human patients as well as economical concerns, regarding the efficient use of operating room time and resources, results in less time available for teaching and practice fundamental surgical skills for the junior surgical apprentice [1] [2] [3] .
In order to solve this situation, the health centers have developed laboratory-based training programs to teach and learn surgical skills for junior and senior surgeons based on simulators that vary in the level of realism in regards with the live human [4] [5] [6] .
The higher fidelity models are human cadavers, discarded surgical specimens in surgical procedures, postmortem and live animals and virtual reality simulators. However, ethical/legal and economical issues in the use of human cadavers, live laboratory animals and virtual reality simulators have prompted the use of numerous bench models made of organic or synthetic materials [1] [2] [3] [7] [8] [9] [10] [11] . Most of these bench models are focused to trainees in general surgery, but few bench models are available for cardiothoracic fellows.
We have experience working with arteries, veins and trachea cryopreservation 11, 12 . Thus we have created a small cryopreserved tracheal bank from non tracheal end research studies animals that can be used for surgical training. The aim of this work is to show the feasibility to use cryopreserved trachea as a surgical teaching-learning tool.
Methods

Trachea harvesting and preparation
The tracheas were harvested from ten dogs, weighing 15 to 30kg, regardless age and sex, which were at the end of non trachea-related research studies. This non-trachea related research was stored at -70ºC during 60 days. They were thawed to room temperature and they were rinsed with DX-50 to be ready for bench surgical training.
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Acta Cirúrgica Brasileira -Vol. 27 (8) (Figure 2 A) . Each tracheal segment was cut between the trachea cartilages in two segments (Figure 2 A,B) . It was possible to perform two end-to-end anastomosis with running 4-0 polypropilene or single stitches (Figure 2 C,D) . 
Discussion
Surgical specialities relay on learning and improving surgical skills, and it is well recognised the different surgical outcomes among surgeons; however, to learn on real patients, brings about ethical and economical concerns. The use of fresh human cadavers and live animal models, which are considered to be of high fidelity or reality are very limited due to availability, high costs, potential of transmitting infectious diseases as well as ethical issues [1] [2] [3] . Thus, lower fidelity or reality simulators comprise inorganic, virtual reality and synthetic bench models 8, 10 , which sacrifice realism for lower cost, portability and potential for repetitive use 7, 8, 10 . It is well known that cryopreserved trachea maintain smooth muscle, cartilage and epithelium 12 , keeping its "live" anatomical shape and consistency, thus it can be used as a safe and reliable high fidelity simulator. We propose the use of cryopreserved trachea since it keeps a realistic shape and consistency and the cryopreservation process can be performed by a surgery resident (trachea harvesting) and a chimestry (cryopreservation process). This process also consist of the use of antibiotics and antimycotics to reduce the potential of infectious diseases.
To our knowledge, this is the first report in which cryopreserved trachea is used for surgical training, from medical or veterinary medicine students to cardiothoracic surgery fellows. The advantage of using cryopreserved trachea is that is inexpensive, since it is harvested from animals that are going to be euthanised (which are non trachea-related end research animals), and the cost of preparing the solutions is lower than $20 USD, as well as all research laboratories count on with at least one Revco.
One trachea can be trimmed in 6 or 7 5-rings segments. It gives the possibility to create a cryopreserved tracheas bank in order to program training sessions with the cardiothoracic fellow in accordance with their heavy schedules. It is practical, portable and easy to use. It gives the sensation to be operating a living human trachea. It can be incised with a scalpel, and running or separate stitches can be performed.
This model can evaluate the performance of each student or trainee with the previously validated and adapted for surgical application Global Rating Scale 9, 13, 14 . This is a real cheap high fidelity model that can be used instead of inorganic low fidelity models, to obtain manual dexterity and knowledge.
Conclusions
The cryopreserved trachea model is a high fidelity, practical, reproducible, portable, low-cost, that can be banked to program a training course with the surgical apprentices. It allows cardiothoracic fellows to learn how to handle a trachea, as well as to perfect their surgical and suture abilities before applying them on a real patient's trachea.
